














































































3. To reduce runoff and wind erosion and provide for sediment trapping. 

Conditions Where Practice Applies 

On cropland that is in danger of being eroded by wind because of insufficient vegetation cover, 
cloddiness or roughness, or where other practices fail to control erosion. 

Planning Considerations 
1. A tillage speed of 3-1 /2 to 4-1 /2 mph will usually give the best results in producing maximum 

cloddiness. 

2. If irrigation water is available, consideration should be given to establishing strips of fast
growing cover. 

3. Straw mulching or use of chemical soil stabilizer are expensive, but are often the only effective 
emergency measure for protection of bare shady soils. 

4. Provisions should be made to establish vegetation on unprotected soils as soon as possible. 

5. Implements should be adjusted so chisel or shovel points run behind tractor tracks. Soil 
pulverized by the tractor is vulnerable to the wind. 

6. Disks which further pulverize the soil should not be used for surface roughening. 
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Mulching and Soil Stabilization with Blankets and Matting7 

Definition 
The installation of a protective covering (blanket) or a soil stabilization mat on a prepared planting 
area of a steep slope, channel or shoreline. 

Purpose 
To aid in controlling erosion on critical areas by providing a microclimate which protects young 
vegetation and promotes its establishment. 

Conditions Where Practice Applies 
On short, steep slopes where erosion hazard in high and planting is likely to be too slow in 
providing adequate protective cover; on streambanks or tidal shorelines where moving water is 
likely to wash out new plantings; or in areas where the forces of wind prevent standard mulching 
practices from remaining in place until vegetation becomes established. 

Planning Considerations 
Soil stabilization blankets and mats can be applied to problem areas to supplement nature's erosion 
control system (vegetation) in its initial establishment. Care must be taken to choose the type of 
blanket or matting which is most appropriate for the specific needs of a project. Two general types 
of blankets and mats are discussed within this specification. However, with the abundance of soil 
stabilization products available today, it is impossible to cover all the advantages, disadvantages 
and specifications of all manufactured blankets and mats. Therefore, as with many erosion control
type products, there is no substitute for a thorough understanding of the manufacturer's 
instructions and recommendations and a site visit by a designer or plan reviewer to verify a 
product's appropriateness. 

Treatment-I is a degradable soil stabilization blanket which includes "combination" blankets 
consisting of a plastic netting which covers and is intertwined with a natural organic or man-made 
mulch; or, a jute mesh which is typically homogeneous in design and can act alone as a soil 
stabilization blanket. 

It should be used to help establish vegetation on previously disturbed slopes - normally problem 
slopes of 3: 1 or greater. During the establishment of vegetation, Treatment-I should not be 
subjected to shallow or deep concentrated flows moving at greater than 4 feet/second. 

7 Adapted from: Urban Drainage Criteria Manual. Volume 3-Best Management Practices. Urban Drainage and Flood 
Control District and Virginia Erosion and Sediment Control Handbook, 3rd Edition Virginia Dept. of Conservation and 
Recreation 
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Treatment-1 provides the following benefits in the achievement of vegetative stabilization when 
properly applied over seed and required amendments: 

1. Protection of the seed and soil from raindrop impact and subsequent displacement. 

2. Thermal consistency and moisture retention for seedbed area. 

3. Stronger and faster germination of grasses and legumes. 

4. Planing off excess storm water runoff. 

5. Prevention of sloughing of topsoil added to steeper slopes. 

Treatment-2 is a soil stabilization matting which consists of a non-degradable, 3-dimensional 
plastic structure which can be filled with soil prior to planting. This configuration provides a 
matrix for root growth where the matting becomes entangled and penetrated by roots, forming 
continuous anchorage for surface growth and promoting enhanced energy dissipation. Treatment-
2 can be used on problem slopes (normally 3: 1 or greater), and in stormwater conveyance 
channels. 

In addition to those benefits noted for Treatment-1, Treatment-2 provides the following benefits 
in the achievement of vegetative stabilization and in the replacement of more traditional channel 
linings such as concrete and riprap: 

1. Causes soil to drop out of stormwater and fill matrix with fine soils which become the growth 
medium for the development of roots. 

2. When embedded in the soil within stormwater channels, it acts with the vegetative root system 
to form an erosion resistant cover which resists hydraulic lift and shear forces. 

Since Treatment-2 is non-degradable, it can be used in permanent conveyance channels and can 
withstand higher velocities of flow than the vegetation and soil would normally allow. However, 
a I 0 feet/second velocity of flow should be the maximum allowed in a conveyance system which 
utilizes Treatment-2. 

Treatment-1: Soil Stabilization Blanket 
allowable Velocity Range During Vegetation Establishment: 0 - 4 f.p.s. 

Materials 

1. Combination Blankets - They shall consist of a photo-degradable plastic netting which covers 
and is entwined in a natural organic or man-made mulching material. The mulching material 
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shall consist of wood fibers, wood excelsior, straw, coconut fiber, or man-made fibers, or a 
combination of the same. The blanket shall be of consistent thickness with the mulching 
material/fibers evenly distributed over its entire length. The mulching material/fibers must 
interlock or entwine to form a dense layer which not only resists raindrop impact, but will 
allow vegetation to penetrate the blanket. 

The blanket shall be nontoxic to vegetation and to the germination of seed and shall not be 
injurious to the unprotected skin of humans. At a minimum, the plastic netting must cover the 
top side of the blanket and possess a high web strength. The netting shall be entwined with the 
mulching material/fiber to maximize strength and provide for ease of handling. 

Because of the potential for snakes to become entangled in combination blanket, this material 
should not be used in areas of known snake activity, especially in the early to late spring when 
snakes are dispersing from their winter habitat. 

2. Jute Mesh - It shall be of a uniform, open, plain weave, of undyed and unbleached single jute 
yam. The yam shall be of loosely twisted construction and shall not vary in thickness by more 
than one half of its normal diameter. Jute mesh shall be new and shall conform to the 
following: 

a. Length of jute mesh shall be marked on each roll. 

b. There shall be 0.60-inch openings(± 253) between strands, lengthwise. 

c. There shall be 0.90-inch openings(± 25%) between strands, lengthwise. 

d. Weight shall average 0.90 lbs./square yard with a tolerance of 5%. 

As previously noted, jute mesh provides such good coverage (large surface area of strands) and 
contains such small openings that it can be used alone as a blanket. 

3. Other Treatment-1 Products - These shall conform to manufacturer's specifications and be 
approved by the Planning Department prior to being specified for a particular application. 
These products should be installed in accordance with manufacturer's recommendations, 
provided those recommendations are at least as stringent as this specification. 

4. Staples - Staples for anchoring Treatment-1 shall be No. 11-gauge wire or heavier. Their 
length shall be a minimum of 6 inches. A larger staple with a length of up to 12 inches should 
be used on loose, sandy, or unstable soils. 

Installation Requirements 
Site Prevaration - After site has been shaped and graded to approved design, prepare a friable 
seedbed relatively free from clods and rocks more than 1 112 inches in diameter and any foreign 
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material that will prevent uniform contact of the protective covering with the soil surface. 

Planting - When using jute mesh on a seeded area, apply approximately one-half the seed after 
laying the mat. The protective covering can be laid over sprigged areas where small grass plants 
have been inserted into the soil. Where ground covers are to be planted, lay the protective 
covering first and then plant through the material as per planting design. 

When open-weave nets are used, seeds and mulch should be applied before laying the net. When 
a combination blanket_(such as an "excelsior" blanket) is used, seeds must also be applied before 
the blanket is laid. 

Orientation - See figures 7 and 9 for orientation of Treatment-1 for different topographic 
conditions. 

Laying and Stavling: (see figure 8) - If instructions have been followed, all needed check slots will 
have been installed, and the protective covering will be laid on a friable seedbed free from clods, 
rocks, roots, etc. that might impede good contact. 

1. Start laying the protective covering from the top of the channel or top of slope and unroll 
down-grade. 

2. Allow to lay loosely on soil - do not stretch. 

3. Upslope ends of the protective covering should be buried in an anchor slot no less than 6-inches 
deep. Tamp earth firmly over the material. Staple the material at a minimum of every 12 
inches across the top end. 

4. Edges of the material shall be stapled every 3 feet. Where multiple widths are laid side by 
side, the adjacent edges shall be overlapped a minimum of 2 inches and stapled together. 

5. Staples shall be placed down the center, staggered with the edges at 3 foot intervals. 

Check slots - On highly erodible soils and on slopes steeper than 4: 1, erosion check slots should 
be made every 50 feet (see figure 9). Insert a fold of the material (separate piece) into a 6-inch 
trench and tamp firmly. Staple fold to "main" blanket at minimum 12-inch intervals across the 
upstream and downstream portion of the blanket. 

Note: Many combination blankets are designed and manufactured to resist movement and uplift 
to a point which check slots may not be required. Plan designers and review authorities are urged 
to study manufacturers' recommendations and site conditions. 

Joining Protective Coverings - Insert a new roll of material into an anchor slot, as with upslope 
ends. Overlap the end of the previous roll a minimum of 12 inches, and staple across the end of 
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the roll just below the anchor slot and across the material every 12 inches. 

On .snallow slopes. stnos cf 
netting may oe ccoi:ec cc:css 
rr.e slope. 

Where there is a cerm er the top of tile sicoe, 
bnng the r.emna over tre t:erm enc anchor ir 
behind the cerm. 

On steep s1cpes. aopiy stnos of 
neTt1ng ocrcllel to the c:rec~cn 
of flow end cnchor sect.:ra1y. 

Sling net!lng down to a level area before 
terminating :he insrcllatlon. Tum me end under 6' 
end stap1e ct 12' intervals, 

In ditches. aoply rerting 
oc<'Jllel to the dir9C'ion or 
ftow, Use crieck slcis every 
15 feet. Do not ;cin smos 1n 
the center of the citcn. 

Figure 7:Typical orientation of soil stabilization blanket (treatment 1 ). 

Terminal End - At the point at which the material is discontinued, or at which time the protective 
covering meets a structure of some type, fold 4 inches of the material underneath and staple every 
12 inches (minimum). 

At bottom of slopes - Lead net out onto a level area before anchoring. Turn ends under 4 inches, 
and staple across end every 12 inches. 

Final check - These installation techniques must be adhered to: 
1. Protective blanket is in uniform contact with the soil. 
2. All lap joints are secure. 
3. All staples are driven flush with the ground. 
4. All disturbed areas have been seeded. 
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Treatment-2:Soil Stabilization Matting 
allowable velocity range after vegetative establishment: 0 - 10 f.p.s. 

Materials 
Matting - The majority of these products provide a three dimensional geomatrix of nylon, 
polyethylene, or randomly oriented monofilaments, forming a mat. These products contain ultra 
violet (UV) inhibiting stabilizers, added to the compounds to ensure endurance and provide 
"permanent root reinforcement." 

The three dimensional feature creates an open space which is allowed to fill with soil. The roots 
of the grass plant become established within the mat itself, forming a synergistic root and mat 
system. As the grass becomes established, the two actually "reinforce" each other, preventing 
movement or damage to the soil. Allowable velocities are increased considerably over natural turf 
stands. 

Ao_c_D.QJ.-SLQ!: eurv rr.e uo-chcnne1 enc oi the net in~. 
a o" deeo trench. Tamp me soil firmiy. Stacie ct J,, 
intervals across the net. 

Overtao: Overtap edqes of tr.e 
S"frios aT leasr 4". Staple every 3 
feet cown me center of me 
sTiip, 

l~---~_:_._:_._J 
l ....... t 

Joinl~ ~_E: lnserr the new roll cl net In a trencn. 
as w1 e Anchor SloT. Cv0!1op itie up-cr.onnel ;inc 
of itie previous roll 18" enc turn tr:e end under 6 . 
Staple the end of the previous ro" i.ust beiow ttie 
anchor slot and at me end ot 12" :ntervols. 

Check Slots: On erodible soils or steeo slooes.. check 
sloii snould be made every 15 teer. lnserr a raid ol 
ttie net into a o' trench and tomo Hrmly. Stacie at 
12• Intervals across the net. Lav 11'.e net smooit11Y en 
ttie surface of the soil - do net stretch the ner. enc 
do not allow wnnkles. 

Anchoring Ends At Stn1ciur~s: 
Place the end of the net 1n 
a 6' slot en me up-channel 
side cf me structure. R1l the 
trench and tamp ftrmty. Roll 
the neT uo ttie chamel. 
Place staotes OT 1 'Z' Intervals 
along the ancnor end of 
the net. 

Figure 8: Installation of blankets, netting and matting. 
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Selection of the appropriate matting materials along with proper installation become critical factors 
in the success of this practice. Consultation with the supplier or the manufacturer and thorough 
evaluation of performance data to ensure proper selection of a soil stabilization matting are 
essential. Although many manufacturers claim their products may inhibit erosion associated with 
channel velocities of up to 20 ft./ sec., it is recommended that any velocities that exceed 10 ft./ sec. 
be properly protected with some form of structural lining . 
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Figure 9:Typical treatment, soil stabilization blanket. 
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Stavles - Staples or anchoring methods and recommendations vary by manufacturers. The 
expectation of high velocities should dictate the use of more substantial anchoring. Some of the 
typically recommended stakes, staples and pins are depicted in figure 10. 
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Installation Requirements 
Site Preparation - After site has been shaped 
and graded to approved design, prepare a 
friable seedbed relatively free from clods and 
rocks more than 1 inch in diameter, and any 
foreign material that will prevent contact of 
the soil stabilization mat with the soil surface. 
If necessary, redirect any runoff away from 
the ditch or slope during installation. 

Planting - Seed in accordance with the 
approved plan, paying special attention to the 
plant selection that may have been chosen for 
the matted area. If the area has been seeded 
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STAKE LL 

10~ 
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;l-..--3/16" DIA.. 
! ~ STEEL "!N 

j_ ~ ') ':fJi~i~~~~f;{~~~~f,~~ 
p I N SLOW TH£ VELOCITY. 

':!) i~ ~~~ -ir~~u~ ~·,; 10i.~l 
MAY BE REOUIREU lt-4 CE!ff.-,1N. $'.~IL CONOmONS. 

3) [~i.1;~~~~~6~rITs:!fq~ 

Figure 10: Stakes, staples and pins for installation of 
soil stablization blanket. 

prior to installing the mat, make sure and reseed all areas disturbed during installation. 

SLOPE LINING 
(WET SLOPE) 

I 
I , 
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~ S:..OPE SURF"ACE 
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ANO ~EE: OF 
ROCKS, \.UMPS OF 
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ON SURr>.CE mR 
:=JftOPER: SOil. 
r.ONTA.CT. 
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DIRT SHALL BE 
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TO V.'\1NC TOP 
LAP~ 
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SLOPE LINING 
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..,...- TOP OF" 
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Figure 11: Soils stabilization matting, slope installation. 
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Mulching - Mulch should be applied following installation of Treatment-2 at rates noted on page 

La;ying and Securing - See figure 11. Similar to installing Treatment-1, but manufacturer's 
recommendations must be followed as detailed. the key to achieving desired performance is 
dependent upon proper installation. 

Check Slots - Matting manufacturers vary significantly in their check slot requirements. Similar 
to the installation of Treatment-1, a check slot may be required when laying Treatment-2 to 
"correct" the flow of water if it has the potential to undermine the matting. Entrench the sides of 
the matting as well, creating a slope shelf for the material to rest on, preventing water form 
entering under the mat on the sides. 

Securing the Material and Joining Mats - Again, product specifications vary - upstream and 
downstream terminal slots, new roll overlaps and multiple width installations differ by various 
products and manufacturers. 

Final Check - These installation techniques must be adhered to: 
1. Soil stabilization mat is in uniform contact with the soil. 
2. All required slots and lapped joints are in place. 
3. The material is properly anchored. 
4. All disturbed areas are seeded. 

Maintenance 
All soil stabilization blankets and matting should be inspected periodically following installation, 
particularly after rainstorms to check for erosion and undermining. Any dislocation or failure 
should be repaired immediately. If washouts or breakage occurs, re-install the material after 
repairing damage to the slope or ditch. Continue to monitor these areas until which time they 
become permanently stabilized; at that time an annual inspection should be adequate. 

PAGE B-3-9 (46) 



Permanent Seeding and Revegetation 

Definition 
The establishment of perennial vegetative cover on disturbed areas by planting seed. 

Purposes 
1. To reduce erosion and decrease sediment yield from disturbed areas. 
2. To permanently stabilize disturbed areas in a manner that is economical, adaptable to site 

conditions, and allows selection of the most appropriate plant materials. 
3. To improve wildlife habitat through the use of native plant materials. 
4. To enhance the natural beauty of an area. 

Conditions Where Practice Applies 
Disturbed areas where permanent, long-lived vegetative cover is needed to stabilize the soil. 

Planning Considerations 

Site Clean Uv 
All excavated or stockpiled material, excess gravel, rock, limestone, peat, boards, stakes and any 
other garbage and debris remaining on-site as a result of the construction activities shall be 
promptly removed from the site and disposed of appropriately. 

Disturbed Area Regrading 
All areas disturbed during construction shall be regraded to a smooth landform which provides 
proper drainage through the area and which blends in with adjacent undisturbed topography. 

Seedbed Prevaration 
Seedbeds should be well settled, firm and friable to facilitate seed placement at required depths. 
The area should be weed-free. This is accomplished by ripping prior to seeding. All disturbed 
areas including access ways shall be ripped or chiseled to a depth of four to six inches (rip cuts on 
maximum of 12" centers) in order to alleviate compaction and provide a suitable seedbed. 
Harrowing may be required after ripping to create a firm bed. 

Selecting Plant Materials 
Soil moisture and texture are the most important factors to consider when selecting a seed mix for 
a particular site. Seeding mixes are provided here as general guidelines for preparing a 
revegetation plan. These recommended mixes are adapted from the Soil Conservation Services 
Critical Area Planting guidelines. Only native species are recommended. General seeding mixes 
are presented for the most frequently encountered general soil types are given below. Other seeding 
mixes may be needed for areas with high alkalinity, shalely soils or sandy soils. Contact the 
Planning Department or the Soil Conservation Service in Longmont for seeding recommendations 
for other soil types. 
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I WELL DRAINED GRAVELLY SOILS I 
Species Common Nmne Variety % mix lbs(pls)/a 

ere 

Grasses 

Agropyron smithii western wheatgrass Arriba 20 3.2 

Bouteloua curtipendula sideoats grmna Vaughn 20 1.8 

Bouteloua gracilis blue grmna Lovington 15 0.5 

Stipa comata needle and thread 15 2.3 

Sporobolus asper tall dropseed 10 0.1 

Stipa viridula greenneedlegrass 10 1.0 

Buchlol! dactyloides buffalo grass Native 5 0.8 

Orvwnsis hvmenoides indian rice~rass Paloma 5 0.6 

TOTAL 1 10 1 
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WELL-DRAINED LOAMY SOILS 

Species Common Name Variety % mix lbs(pls)/ac 
re 

Grasses 

Agropyron smithii western wheatgrass Arriba 35 5.6 

Sporobolus airoides alkali sacaton Native 25 0.4 

Panicum virgatum switchgrass Grenville 20 0.9 

Andropogon gerardii big bluestem Kaw 5 0.6 

Agropyron trachycaulum slender wheatgrass Primar 5 0.6 

Schizachyrium scoparium little bluestem Pastura 5 0.4 

Elymus canadensis Canada wildrye 5 0.5 

Oryzopsis hymenoides indian ricegrass Paloma 5 0.6 

TOTAL 100% 9 

BOTTOM LANDS 

Species Common Name Variety % mix lbs(pls)/ac 
re 

Panicum virgatum switch grass Grenville 20 0.9 

Sorghastrum nutans lndiangrass Liana 20 2.0 

Andropogon gerardii big bluestem Kaw 20 2.2 

Sporobolus airoides alkali sacaton 15 0.23 

Agropyron smithii western wheatgrass Arriba 25 4.0 

TOTAL 100% 9.33 
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Seeding Methods 
Seed should be planted with a drill on all slopes of 33 % (3: 1) or flatter. The drill must meet 
specifications for the type of seed and seeding rates recommended. Seed may be broadcast by 
hand, by mechanical spreader, or by hydraulic equipment on areas that are small, or too steep 
and/or inaccessible for seed-drilling. Hydraulic application of seed and mulch in a single operation 
is not recommended. 

Seeding Rates 
Seeding rates are given for drill seeding. If seed if broadcast, the rates must be doubled. 

Seeding Devth 
Seed planted with a drill should be placed between 'A and % inch below the surface. Broadcast 
seed should be incorporated into the surface soil by raking or harrowing at depths not to exceed 
3A inch. 

Seeding Dates 
November 1 - April 30. If irrigated the seeding date can be extened to July 15. 

Mulching 
Clean weed and seed-free long stemmed grass hay should be applied evenly at a rate of two tons 
per acre. Native grass hay is acceptable if the source is known to be weed-free. At least half of 
the mulch should be at least ten inches long. Mulch must be anchored by crimping. The mulch 
fibers must be tucked (uncut) into the soil to a depth of four inches. Manufactured stabilization 
blankets and matting can be used as mulches. Jute or coconut fiber netting must be anchored using 
stakes or staples. 

Seeding Requirements 
a) Grass seed should be fresh, recleaned grass seed of the latest crop available. 
b) Seed should meet Colorado Department of Agriculture Seed Laws (C.R.S. 35-27). 
c) Seed should be from locally obtained stock when possible. 

Shrub Plantings 
aExtra visual appeal and habitat diversity can be provided by planting shrubs such as skunkbrush 
sumac (Rhus trilobata-1.0)8 , fourwing saltbrush (Atriplex canescens-0.5) and rabbitbrush 
(Chrysothamnus nasueosus-0.25). These can be seeded or planted from rooted stock. In 
streamside areas revegetation should include rooted stock of American plum (Prunus americana), 
chokecherry (Prunus virginiana), plains cottonwood (Populus deltoides), hawthorne (Crataegus 
macrantha, C. erythropoda), peach-leaved, sandbar or coyote willow (Salix amygdaloides, S. 
interior, S.exigua). 

8Numbers following plant names indicate the seeding rates as pounds of live seed per acre (PLS). 
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Vehicle Tracking Control9 

Definition 
A stone stabilized pad located at points of vehicular ingress and egress on a maintenance 
site.(figure 12) 

Purposes 
To reduce the amount of mud transported onto public roads and then drainageways by motor 
vehicles or runoff. 

1 112• • 3• Rock 
112• - :3/4• Filter Layer-----

Figure 12: Detail of tracking control application 

Note: Only applicable for sites greater than 2 acres in size. 

9Urban Drainage Criteria Manual.Volume 3-Best Management PracticesUrban Drainage and Flood Control District. 
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Straw Bale Barriers10 

Definition 
A temporary sediment barrier consisting of a row of entrenched and anchored straw bales. 

Purposes 
1. To intercept and detain small amounts of sediment from disturbed areas of limited extent in 

order to reduce sediment in runoff from leaving the site. 
2. To decrease the velocity of sheet flows from hillslope areas. 

Conditions Where Practice Applies 
1. Below very small disturbed areas subject to sheet and rill erosion. 
2. Where the size of the drainage area is no greater than one-fourth of an acre per 100 feet of 

barrier length; the maximum slope length behind the barrier is 100 feet; and the maximum 
slope gradient behind the barrier is 50 percent (2: 1). 

3. Where effectiveness is required for less than 3 months. 
4. Under no circumstances should straw bale barriers be constructed in live streams or in swales 

where there is the possibility of a washout. 
5. The measure should not be used where water may concentrate in defined ditches and minor 

swales. 
6. Straw bale barriers shall not be used on areas where rock or another hard surface prevents the 

full and uniform anchoring of the barrier. 

Planning Considerations 
Based on observations made in Virginia, Pennsylvania, Maryland and other parts of the nation, 
straw bale barriers have not been as effective as many users had hoped they would be - especially 
when used to slow down and filter concentrated flows. They should be used judiciously and with 
caution as erosion control measures. There are three major reasons for such ineffectiveness. 

First, improper utilization of straw bale barriers has been a major problem. Straw bale barriers 
have been used in streams and drainageways where high water depth and velocities have destroyed 
or damaged the control. Secondly, improper placement and installation of the barriers, such as 
staking the bales directly to the ground with no soil seal or entrenchment, has allowed undercutting 
and end flow. This has resulted in additions of, rather than removal of, sediment from runoff 
waters. Finally, inadequate maintenance lowers the effectiveness of these barriers. Trapping 
efficiencies of carefully installed straw bale barriers on one project in Virginia dropped from 57 % 
to 16% in one month due to lack of maintenance. 

10Virginia Erosion and Sediment Control Handbook, 3rd Edition Virginia Dept. of Conservation and Recreation and 
Urban Drainage Criteria Manual.Volume 3-Best Management PracticesUrban Drainage and Flood Control District. 
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There are serious questions about the continued use of straw bale barriers as they are presently 
installed and maintained. Averaging from $3 to $6 per linear foot, the thousands of straw bale 
barriers used annually represent such a considerable expense that optimum installation procedures 
should be emphasized. 

Desi~n Criteria 
A formal design is not required. However, an effort should be made to locate the straw bale barrier. 
as well as other perimeter controls, at least 5 to 7 feet from the base of disturbed slopes with grades 
greater than 7%. This will help prevent the measure from being rendered useless following the initial 
movement of soil. 

Construction Specifications 

1. Bales shall be placed in a single row, lengthwise .Qil the contour, with ends of adjacent bales 
tightly abutting one another. 

1. EXCAV,O.TE THE 7RENCH. 

3. WEDGE ~OOSE STR,t.W BETWEEN 5,t.L(S. 

Figure 13: Construction of straw bale barrier 

2. PCACE AND S7AKE S"'."RAW BALES. 

4. 8,t.CKnLL AND C:JMPACT T~E 
EXCAVATED SOIL. 
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2. All bales shall be either wire-bound or plastic string-tied. Straw bales shall be installed so that 
bindings are oriented around the sides rather than along the tops and bottoms of the bales in 
order to prevent deterioration of the bindings (see figure 13). 

3. The barrier shall be entrenched and backfilled. A trench shall be excavated the width of a bale 
and the length of the proposed barrier to a minimum depth of 4 inches. After the bales are 
staked and chinked (gaps filled by wedging), the excavated soil shall be backfilled against the 
barrier. Backfill soil shall conform to the ground level on the downhill side and shall be built 
up to 4 inches against the uphill side of the barrier (see figure 13). 

4. Each bale shall be securely anchored by at least two stakes (minimum dimensions 2 inches x 
2 inches x 36 inches) or standard "T" or "U" steel posts (minimum weight of 1.33 pounds per 
linear foot) driven through the bale. The first stake or steel post in each bale shall be driven 
toward the previously laid bale to force the bales together. Stakes or steel pickets shall be 
driven a minimum 18 inches deep into the ground to securely anchor the bales. 

5. The gaps between bales shall be chinked (filled by wedging) with straw to prevent water from 
escaping between the bales. Loose straw scattered over the area immediately uphill from a 
straw bale barrier tends to increase barrier efficiency. 

6. Inspection shall be frequent and repair or replacement shall be made promptly as needed. 

7. Straw bale barriers shall be removed when they have served their usefulness, but not before 
the upslope areas have been permanently stabilized. 

Maintenance 
1. Straw bale barriers shall be inspected immediately after each rainfall and at least daily during 

prolonged rainfall. 

2. Close attention shall be paid to the repair of damaged bales, end runs and undercutting beneath 
bales. 

3. Necessary repairs to barriers or replacement of bales shall be accomplished promptly. 

4. Sediment deposits should be removed after each rainfall. They must be removed when the 
level of deposition reaches approximately one-half the height of the barrier. 

5. Any sediment deposits remaining in place after the straw bale barrier is no longer required shall 
be dressed to conform to the existing grade, prepared and seeded in accordance with the 
approved reclamation plan. 
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Silt Fencing11 

Definition 
A temporary sediment barrier consisting of a synthetic filter fabric stretched across and attached 
to supporting posts and entrenched. 

Purposes 
1. To intercept and detain small amounts of sediment from disturbed areas during construction 

operations in order to prevent sediment from leaving the site. 
2. To decrease the velocity of sheet flows and low-to-moderate level channel flows. 

Conditions Where Practice Applies 
1. Below disturbed areas where erosion would occur in the form of sheet and rill erosion. 

2. Where the size of the drainage area is no more than one quarter acre per 100 feet of silt fence 
length; the maximum slope length behind the barrier is 100 feet; and the maximum gradient 
behind the barrier is 50 percent (2: 1). 

3. In minor swales or ditch lines where the maximum contributing drainage area is no greater than 
1 acre and flow is no greater than lcfs. 

4. Silt fence will not be used in areas where rock or some other hard surface prevents the full and 
uniform depth anchoring of the barrier. 

Planning Considerations 
Laboratory work at the Virginia Highway and Transportation Research Council (VHTRC) has 
shown that silt fences can trap a much higher percentage of suspended sediments than straw bales, 
though silt fence passes the sediment-laden water slower. Silt fences are preferable to straw 
barriers in many cases because of their durability and potential cost savings. While the failure rate 
of silt fences is lower than that of straw barriers, many instances have been observed where silt 
fences are improperly installed, inviting failure and sediment loss. The installation methods 
outlined here can improve performance and reduce failures. 

As noted, flow rate through silt fence is significantly lower than the flow rate for straw bale 
barriers. This creates more ponding and hence more time for sediment to fall out. 

Both woven and non-woven synthetic fabrics are commercially available. The woven fabrics 

11 Sediment Control Handbook, 3rd Edition Virginia Dept. of Conservation and Recreation and Urban Drainage 
Criteria Manual. Volume 3-Best Management Practices Urban Drainage and Flood Control District .. 
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generally display higher strength than the non-woven fabrics and, in most cases, do not require any 
additional reinforcement. When tested under acid and alkaline water conditions, most of the woven 
fabrics increase in strength, while the reactions of non-woven fabrics to these conditions are 
variable. The same is true of testing under extensive ultraviolet radiation. Permeability rates vary 
regardless of fabric type. While all of the fabrics demonstrate very high filtering efficiencies for 
sandy sediments, there is considerable variation among both woven and non-woven fabrics when 
filtering the finer silt and clay particles. 

Design Criteria 
1. No formal design is required. As with straw bale barriers, an effort should be made to locate 

silt fence at least 5 feet to 7 feet beyond the base of disturbed slopes with grades greater than 
7%. 

2. The use of silt fences, because they have such a low permeability, is limited to situations in 
which only sheet or overland flows are expected and where concentrated flows originate from 
drainage areas of 1 acre or less. 

3. Field experience has demonstrated that, in many instances, silt fence is installed too short (less 
than 16 inches above ground elevation). The short fence is subject to breaching during even 
small storm events and will require maintenance "clean outs" more often. Properly supported 
silt fence which stands 24 to 34 inches above the existing grade tends to promote more effective 
sediment control. 

Materials 
1. Synthetic filter fabric shall be a pervious sheet of propylene, nylon, polyester or ethylene yarn 

and shall be certified by the manufacturer or supplier as conforming to the requirements noted 
in the table below . 

2. Synthetic filter fabric shall contain ultraviolet ray inhibitors and stabilizers to provide a 
minimum of six months of expected usable construction life at a temperature range of 0 F to 
120 F. 

3. If wooden stakes are utilized for silt fence construction, they must have a diameter of 2 inches 
when oak is used and 4 inches when pine is used. Wooden stakes must have a minimum length 
of 5 feet. 
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Physical properties of filter fabric in silt fence 

Physical Property I Test I Requirements 

Filtering Efficiency ASTM 5141 75% (minimum) 

Tensile Strength Extra strength 
@ 20 % Elongation* (501bs/linear inch) 

Standard strenght 
(301bls/linear inch) 
(minimum) 

Flow Rate ASTM 5141 0.2 gal/sq.ft./minute 
(minimum) 

Ultraviolet Radiation Stablity ASTM-G-26 90% (minimum) 

*Requirement reduced by 50 % after six months of installation. 

4. If steel posts (standard "U" or "T" section) are utilized for silt fence construction, they must 
have a minimum weight of 1.33 pounds per linear foot and shall have a minimum length of 5 
feet. 

5. Wire fence reinforcement for silt fences using standard-strength filter cloth shall be a minimum 
of 14 gauge and shall have a maximum mesh spacing of 6 inches. 

Installation 
1. The height of a silt fence shall be a minimum of 16 inches above the original ground surface 

and shall not exceed 34 inches above ground elevation. 
2. The filter fabric shall be purchased in a continuous roll cut to the length of the barrier to avoid 

the use of joints. When joints are unavoidable, filter cloth shall be spliced together only at a 
support post, with a minimum 6-inch overlap, and securely sealed. 

3. A trench shall be excavated approximately 4-inches wide and 4-inches deep on the upslope of 
the proposed location of the measure. 

4. When the wire support is used, standard-strength filter cloth may be used. Posts for this type 
of installation shall be placed a maximum of JO-feet apart (see figure 14). The wire mesh 
fence must be fastened securely to the upslope side of the posts using heavy duty wire staples 
at least one inch long, tie wires or hog rings. The wire shall extend into the trench a minimum 
of two inches and shall not extend more than 34 inches above the original ground surface. The 
standard-strength fabric shall be stapled or wired to the wire fence, and 8 inches of the fabric 
shall be extended into the trench. The fabric shall not be stapled to existing trees. 
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~. SE'i ?OS:S ~NO S:<CAVATE ,\ .i'.' X4'" 
-~ENCH J?SLO?~ ~i..:::NC ':'HE L!tl( 
-;F' l=-OSiS 

3. ATTACH THE FlLTER FABRIC TO THE WIRE 

FENCE •NO EXTEND IT ;NTO THE TRENCH. 

Figure 14: Construction of a silt fence 

4. BACKFILL AND COUP.ACT THE 

~CAVAiE~ SOIL 

5. When wire support is not used, extra-strength filter cloth shall be used. Posts for this type of 
fabric shall be placed a maximum of 6-feet apart. The filter fabric shall be fastened securely 
to the upslope side of the posts using one inch long (minimum) heavy-duty wire staples or tie 
wires and eight inches of the fabric shall be extended into the trench. The fabric shall not be 
stapled to existing trees. This method of installation has been found to be more commonplace 
than #4. 

6. If a silt fence is to be constructed across a ditch line or swale, the measure must be of sufficient 
length to eliminate endflow, and the plan configuration shall resemble an arc or horseshoe with 
the ends oriented upslope (see figure 15). Extra-strength filter fabric shall be used for this 
application with a maximum 3-foot spacing of posts. 
All other installation requirements noted in #5 apply. 

7. The 4-inch by 4-inch trench shall be backfilled and the soil compacted over the filter fabric. 
8. Silt fences shall be removed when they have served their useful purpose, but not before the 

upslope area has been permanently stabilized. 
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SET THE STAKES. 

STAPLE FlLTER MATERIAL 
TO STAKES AND EXTEND 
1T INTO THE TRENCH. 

~- BACKFILL AND COMPACT 
THE EXCAVATED SOIL 

SHEET FLOW INSTALLATION 
(PERSPECTIVE VIEW) 

I I 
I : 

POINTS A SHOULD BE HIGHER THAN POINT 13, 

DRAINAGEWAY INSTALLATION 
ONT ELEVATION) 

Figure 15: Construction of a silt fence (without wire support) 

Maintenance 
1. Silt fences shall be inspected immediately after each rainfall and at least daily during prolonged 

rainfall. Any required repairs shall be made immediately. 
2. Close attention shall be paid to the repair of damaged silt fence resulting from end runs and 

undercutting. 
3. Should the fabric on a silt fence decompose or become ineffective prior to the end of the 

expected usable life and the barrier still be necessary, the fabric shall be replaced promptly. 
4. Sediment deposits should be removed after each storm event. They must be removed when 

deposits reach approximately one-half the height of the barrier. 
5. Any sediment deposits remaining in place after the silt fence is no longer required shall be 

dressed to conform with the existing grade, prepared and seeded. 
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Temporary Sediment Traps12 

Definition 
A small temporary ponding area, formed by constructing an earthen embankment with a rock
covered outlet across a drainage swale, or by excavation of a depression below original grade. 
Relative elevations should contain all runoff within the trap area. 

Purposes 
To detain sediment-laden runoff from disturbed areas long enough to allow the majority of the 
sediment to settle out. 

Conditions Where Practice Ap_pJies 
1. Below disturbed areas where total contributing drainage is less than 3 acres. 
2. Where the sediment trap will be used no longer than 18 months (the maximum useful life is 18 

months). 

Planning Considerations 
Sediment traps should be used only for small drainage areas. 

Sediment traps, along with other perimeter controls intended to trap sediment, shall be constructed 
as a first step in any land-disturbing activity and shall be made functional before upslope land 
disturbance takes place. 

Recent studies have been conducted on the performance of sediment traps (and basins) which were 
constructed using the design criteria found in previous editions of this handbook. The studies 
indicate that the control measures only achieved a 46 % removal of sediment which flowed into 
them during storm events which caused measurable outflow. 

In most cases excavation will be required to attain the necessary storage volume. Also, sediment 
must be periodically removed from the trap to maintain the required volume. Plans should detail 
how excavated sediment is to be disposed of, such as by use in fill areas on site or removal to an 
approved off-site location. 

As noted previously in these BMP specification, there are numerous other acceptable ways to 
design many of the erosion control practices within. This is certainly true in the case of the 
sediment trap. However, variations in its design should be considered judiciously by plan 
reviewers to ensure that the minimum storage requirements and structural integrity noted in this 
specification are maintained. 

12Yirgjnja Erosion and Sediment Control Handbook, 3rd Edition Virginia Dept. of Conservation and Recreation and 
Urban Drainage Criteria Manual.Volume 3-Best Management PracticesUrban Drainage and Flood Control District. 
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Design Criteria 
Trao Caoacity 
The sediment trap must have an initial storage volume of 134 cubic yards per acre of drainage area, 
half of which shall be in the form of a permanent pool or wet storage to provide a stable settling 
medium. The remaining half shall be in the form of a drawdown or dry storage which will provide 
extended settling time during less frequent, larger storm events. The volume of the wet storage 
shall be measured from the low point of the excavated area to the base of the stone outlet structure. 
The volume of the dry storage shall be measured from the base of the stone outlet to the crest of 
the stone outlet (overflow mechanism). Sediment should be removed from the basin when the 
volume of the wet storage is reduced by one-half. 

For a sediment trap, the wet storage volume may be approximated as follows: 

where, 

V1 

Ai 

D1 

= 

= 

= 

the wet storage volume in cubic feet 

the surface area of the flooded area at the base of the stone outlet in square feet 

the maximum depth in feet, measured from the low point in the trap to the base of 
the stone outlet 

The dry storage volume may be approximated as follows: 

where, 

A1+ A2 
V2= D2 

2 

the dry storage volume in cubic feet 

the surface area of the flooded area at the base of the stone outlet in square feet 

the surface area of the flooded area at the crest of the stone outlet (overflow 
mechanism), in square feet 

the depth in feet, measured from the base of the stone outlet to the crest of the stone 
outlet 

PAGE B-8-2 (61) 



The designer should seek to provide a storage area which has a minimum 2: 1 length to width ration 
(measured from point of maximum runoff introduction to outlet). 

Note: Conversion between cubic feet and cubic yards is as follows: 

number of cubic feet x 0. 03 7 = number of cubic yards 

Excavation 
Side slopes of excavated areas should be no steeper than 1: 1. The maximum depth of excavation 
within wet storage area should be 4 feet to facilitate clean-out and for site safety considerations. 

Outlet 
The outlet for the sediment trap shall consist of a stone section of the embankment located at the 
low point in the basin. A combination of coarse aggregate and riprap shall be used to provide for 
filtering/ detention as well as outlet stability. The smaller stone shall be #5 Coarse Aggregate 
(smaller stone sizes will enhance filter efficiency) and riprap shall be "Class I." Filter cloth shall 
be placed at the stone-soil interface to act as a "separator." The minimum length of the outlet shall 
be 6 feet times the number of acres comprising the total area draining to the trap. The crest of the 
stone outlet must be at lease 1. 0 foot below the top of the embankment to ensure that the flow will 
travel over the stone and not the embankment. The outlet shall be configured as noted in figgure 
16. 

Embankment Cross-Section 
The maximum height of the sediment trap embankment shall be 5 feet as measured from the base 
of the stone outlet. Minimum top widths (W) and outlet heights (Ho) for various embankment 
heights (H) are shown in figure 16. Side slopes of the embankment shall be 2: 1 or flatter. 

Removal 
Sediment traps must be removed after the contributing drainage area is stabilized. Plans should 
show how the site of the sediment trap is to be graded and stabilized after removal. 

Construction Specifications 
1. The area under the embankment shall be cleared, grubbed, and stripped of any vegetation and 

root mat. 
2. Fill material for the embankment shall be free of roots or other woody vegetation, organic 

material, large stones, and other objectionable material. The embankment should be compacted 
in 6-inch layers by traversing with construction equipment. 

3. The earthen embankment shall be seeded with temporary or permanent vegetation (see 
Permanent Seeding and Revegetation specifications pg. 47) immediately after installation. 

4. Construction operations shall be carried out in such a manner that erosion and water pollution 
are minimized. 

5. The structure shall be removed and the area stabilized when the upslope drainage area has been 
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stabilized. 
6. All cut and fill slopes shall be 2: 1 or flatter (except for excavated, wet storage area which may 

be at a maximum 1: 1 grade). 

EMBANKMENT SEDIMENT TRAP 

1' M' 

CROSS-SECTION 
Length (in feet)= 
1.5 x Drainage Area (in. ac.) 

4'Min. ~ 

Figure 16: Temporary sediment trap 

Maintenance 

4'-0" 
I' Min. •: 

~ Maximum Sediment l Storage Clean-out Level 
(112 totaf depth) 

5'-0" 
Max. 

Rock Lining: 9" thick layer of s· rock 
on 3" thick layer of 1 /2" • 314" filter 

Diversion Dike 
Can Join With 
Embankment 

1. Sediment shall be removed and the trap restored to its original dimensions when the sediment 
has accumulated to one half of the design volume of the wet storage. Sediment removal from 
the basin shall be deposited in a suitable area and in such a manner that it will not erode and 
cause sedimentation problems. 

2. Filter stone shall be regularly checked to ensure that filtration performance is maintained. 
Stone choked with sediment shall be removed and cleaned or replaced. 

3. The structure should be checked regularly to ensure that it is structurally sound and has not 
been damaged by erosion or construction equipment. The height of the stone outlet should be 
checked to ensure that its center is at least 1 foot below the top of the embankment. 
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